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SYNTHESIS OF ANALOGUES OF  MONO-, SDI- ,  AND 5’-TRIPHOSPHATE-AZT 

OF INTRACELLULAR LEVELS OF AZT-MP, AZT-DP, AND AZT-TP. 
FOR THE DEVELOPMENT OF SPECIFIC ENZYME IMMUNOASSAY FOR MONITORING 

T. Brossettel, M.-C. Nevers2, C. Creminon’, C. Mioskowski’, J. Grassi’ and L. Lebeau‘* 

‘Laboratoire de Synthese Bioorganique associe au CNRS, Universite Louis Pasteur, 
Facult6 de pharmacie, 74 route du Rhin, BP 24, 67401 Illkirch, France. 

’CEA, Service de Pharmacologie et d’lmmunologie, Dtpartement de Recherche Medicale, 
BBtiment 136, CEA-Saclay, 91 191 Gif sur Yvette, France. 

ABSTRACT : The synthesis of analogue compounds of polyphosphorylated AZT is described. 
The compounds are designed to raise specific antibodies against AZT-MP, D P  and -TP in 
rabbits. 

AZT and 2’,3’-dideoxynucleosides (ddNs) were the first drugs to demonstrate 

significant antiviral activity in the treatment and prevention of AIDS. Nevertheless they 

do not have any intrinsic activity against HIV and must be metabolized successively into 

their mono-, di-, and triphosphate derivatives by intracellular kinases and nucleotidases to 

inhibit competitively the reverse transcriptase of the virus. The rate of formation of 

dideoxynucleotides (ddNPs) is subject to large interindividual variations and many 

studies indicate an absence of correlation between ddN circulating levels and the efficacy 

of treatments. The monitoring of ddNPs is also relevant in terms of toxicity, which is 

essentially related to the inhibition of cellular polymerases by ddNPs. The measurement 

of intracellular levels of ddNPs should allow optimization of ddNs-based treatments both 

in terms of efficacy and toxicity. 
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In order to develop specific enzyme immunoassays for measuring intracellular 
concentrations of AZT-MP, AZT-DP, and AZT-TP, derivatives of these compounds were 
designed (Fig. 1). Since nucleotides are haptenic molecules, they have to be covalently 
coupled to a carrier protein in order to induce the production of specific antibodies in 
animal host. The way the hapten will be linked to the antigen (here on the base) is critical 
because it influences the specificity of the antibodies raised. The synthesis of haptens for 
di- and triphosphate derivatives is more complicated due to the instability of the 
polyphosphate chain which is subject to either chemical or enzymatic hydrolysis. In order 
to overcome that particular difficulty, stable phosphonate analogues of AZT-DP and 
AZT-TP were prepared (Fig. 2). 

CF3CONH-(CH&-OH 1) DIAD, PPh3 * cF3c0NHy.% HO@ 

M eO 2) K2co3 
4(1 )  N3 5 N3 

DIAD, PPh3 (2) 

4 

1) TMSBr, H20 

2) NH3, MeOH 
6 : n = 0  1 :n=O 

2 : n = 1  7 : n = 1  
N3 3 : n = 2  N3 8 : n = 2  - Figure 2 - 

The immunogens were prepared by coupling 1-3 with keyhole limpet hemocyanin 
(KLH) using glutaraldehyde. Acetylcholinesterase (AChE) conjugates (enzymatic 
tracers) were obtained by reacting compounds 1-3 with SMCC and maleimido-AChE (3). 
Preliminary results obtained in immunizations indicate that the antibodies raised are very 
sensitive and specific for AZT-MP (4), AZT-DP, and AZT-TP (respectively). 
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